Kindling-induced learning deficiency and possible cellular and molecular involved mechanisms.
Hippocampus learning disturbance is a major symptom of patients with seizure, hence hippocampal dysfunction has essential role in worsening the disease. Hippocampal formation includes neurons and myelinated fibers that are necessary for acquisition and consolidation of memory, long-term potentiation and learning activity. The exact mechanism by which seizure can decrease memory and learning activity of hippocampus remains unknown. In the present study, electrical kindling-induced learning deficit in rats was evaluated by Morris water maze (MWM) test. The hippocampus was removed and changes in neurons and myelin sheaths around hippocampal fibers were investigated using histological and immunohistochemical methods. Demyelination was assessed by luxol fast blue staining, and immunohistological staining of myelin-binding protein (MBP). The TUNEL assay was used for evaluation of neuronal apoptosis and the glial fibriliary acetic protein (GFAP) was used for assessment of inflammatory reaction. The results indicated that electrical kindling of hippocampus could induce deficiency in spatial learning and memory as compared to control group. In addition, electrical kindling caused damage to the myelin sheath around hippocampal fibers and produced vast demyelination. Furthermore, an increase in the number of apoptotic cells in hippocampal slices was observed. In addition, inflammatory response was higher in kindled animals as compared to the control group. The results suggested that the decrease in learning and memory in kindled animals is likely due to demyelination and augmentation in apoptosis rate accompanied by inflammatory reaction in hippocampal neurons of kindled rats.